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(57) ABSTRACT

A bulb for an electrodeless lamp comprises: an envelope
through which the light can be permeated; a filled material
filled 1n the envelope for emitting the light as being excited
by high frequency energy; and bufier gas, wherein the bufler
gas comprises first buffer gas, and second buffer gas having
a partial pressure less than 1% of the partial pressure of the
first bufler gas 1n order to reduce a discharging voltage and
lighting time, and thereby, the re-lighting after putting out
the light can be performed easily and the re-lighting time 1s
reduced to improve the convenience of the user and the
reliability of electrodeless lamp.

10 Claims, 1 Drawing Sheet

10

20)

TI v
RJ i




U.S. Patent Oct. 12, 2004 US 6,803,724 B2

-1G. T

40 10

FI1G. 2

1.£404

1.E403 Pure Neon

E(VOLTS/CM)

0.005% Ar

1.E402

E+01
1E 0 1 10 100 1000

PRESSURE( TORR)



US 6,303,724 B2

1

ELECTRODELESS LAMP AND LAMP BULB
THEREFOR

BACKGROUND OF THE INVENTION
1. Field of the Invention

The present invention relates to an electrodeless lamp,
and particularly, to a lamp bulb for an electrodeless lamp 1n
which a discharge material for forming plasma therein 1s

filled.
2. Description of the Background Art

Generally, an electrodeless lamp 1s an apparatus for
emitting light by exciting discharge material filled in an
electrodeless bulb to form plasma.

FIG. 1 1s a block diagram showing a general electrodeless
lamp.

As shown therein, a general electrodeless lamp com-
prises: a microwave generator 10 for generating microwave
or radio frequency energy by being applied an outer electric
power (not shown); a waveguide 20 connected to the micro-
wave generator 10 for transmitting the microwave generated
in the microwave generator 10; a resonating device 30
having an 1nner space for resonating the microwave trans-
mitted through the waveguide 20 by making an outer wall
thereof as a mesh structure; and a bulb 40 installed 1n the
inner space of the resonating device 30 for emitting light as
being excited by the microwave.

On the other hand, the bulb 40 comprises an envelope
which 1s able to permeate the light, and filled material for
forming plasma by the microwave to emit the light filled in
the envelope with buffer gas comprising argon (Ar), etc.

Also, the bulb 40 1s coupled to a rotational shaft 52
extended from a rotating motor 51 which 1s positioned on an
outer side of the resonating device 30 so as to be rotated for
cooling.

An operation of the general electrodeless lamp having
above described structure will be described as follows.

When the electric source 1s applied, the microwave gen-
erator 10 generates microwave, and the microwave trans-
mitted to the resonating device 30 through the waveguide 20
excites the filled material filled in the bulb 40 to form the

plasma, and thereby the light 1s emitted.

At that time, the bulb 40 generates a lot of heat as forming
the plasma therein, and the bulb 40 1s cooled down by being
rotated according to the operation of the rotating motor 51.

On the other hand, the electrodeless lamp comes to have
different characteristics according to the filled material and
the bufler gas which are filled in the bulb 40. Especially, a
light emitting efficiency, an energy eliliciency, 1nitial
lighting, re-lighting time, and stability are differentiated
according to the buffer gas filled inside the bulb 40.

In addition, the general electrodeless lamp can be
re-lighted only after a predetermined time (tens of
seconds~few minutes) has passed when the light is put out.
It 1s caused by that a pressure of neutral gas in the bulb 1s too
high, and therefore sufficient mean free path of electron
having the energy needed to discharge the plasma can not be

ensured.

Therefore, 1 order to reduce the re-lighting time, a
method such as blowing a strong wind directly to the bulb
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to reduce the pressure 1n the bulb has been tried. However,
problems such as increasing of cost as an additional device
1s disposed, reliability of the additional device, utilization of
the space around the bulb, and shielding the light from the
bulb by a nozzle are generated.

On the other hand, according to U.S. Pat. No. 6,084,348
as one of conventional arts for reducing the re-lighting time
of the electrodeless lamp, a first component which 1s a
participle component emitting the light when the high fre-
quency energy 1s excited, a second component selected from
a group of Xe and Kr and assigned to have a predetermined
partial pressure, and a third component selected from a
ogroup of Ar, Ne, and He, and assigned to have a predeter-
mined partial pressure are included in the bulb of the
clectrodeless lamp, and the partial pressure of the second
component 1s larger than that of the third component. The
pressure of second component 1s 1n a range of 50~200 torr,

and the pressure of third component 1s 1n a range of 5~20
torr.

In the electrodeless lamp shown 1 U.S. Pat. No. 6,084,
348, the Xe, that 1s, the second component has relatively
higher light emitting efficiency in the most preferred
embodiment. However, according to experiments, the initial
lighting or the re-lighting is difficult, and therefore, a large
clectric field, that 1s, high frequency energy 1s needed in
initial lighting, and the re-lighting time may be increased or
the re-lighting may not be made.

SUMMARY OF THE INVENTION

Therefore, an object of the present invention 1s to provide
a bulb for an electrodeless lamp by which re-lighting after
putting out light can be made easily, and re-lighting time can
be reduced.

To achieve the object of the present invention, as embod-
ied and broadly described herein, there 1s provided a bulb for
an electrodeless lamp comprising: an envelope through
which the light can be permeated; a filled material filled 1n
the envelope for emitting the light as being excited by high
frequency energy; and buffer gas, comprising first buffer gas,
and second buffer gas having a partial pressure less than 1%
of the partial pressure of the first buffer gas in order to reduce
a discharging voltage and lighting time.

Also, there 1s provided a bulb for an electrodeless lamp
comprising: an envelope through which the light can be
permeated; a filled material filled 1n the envelope for emit-
ting the light as being excited by high frequency energy; and
buffer gas, wherein the bufler gas comprises first buifer gas
selected from a group including Ne and Xe, and second
buffer gas including Ar having a partial pressure less than
1% of the partial pressure of the first bufler gas 1 order to
reduce a discharging voltage and lighting time.

Also, there 1s provided an electrodeless lamp comprising:
a microwave generation unit for generating microwave; a
waveguide unit coupled to the microwave generation unit
for transmitting the microwave generated from the micro-
wave generation unit; a resonance unit connected to the
wavegulde unit for resonating the microwave which 1s
transmitted through the waveguide; and a bulb unit disposed
in the resonance unit for emitting light as being excited by
the microwave, wherein the bulb unit comprises: an enve-
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lope through which the light can be permeated; a filled
material filled in the envelope for emitting the light as being
excited by high frequency energy; and bufller gas, compris-
ing first buffer gas, and second bufier gas having a partial
pressure less than 1% of the partial pressure of the first
buffer gas 1n order to reduce a discharging voltage and
lighting time.

The foregoing and other objects, features, aspects and
advantages of the present invention will become more
apparent from the following detailed description of the
present 1nvention when taken in conjunction with the
accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings, which are mcluded to pro-
vide a further understanding of the invention and are incor-
porated 1 and constitute a part of this specification, illustrate
embodiments of the invention and together with the descrip-
fion serve to explain the principles of the invention.

In the drawings:

FIG. 1 1s a block diagram showing a general electrodeless
lamp; and

FIG. 2 1s a graph showing a relation between pressure of
buffer gas filled 1 a bulb of the electrodeless lamp and a
starting voltage according to the present invention.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

Reference will now be made in detail to the preferred
embodiments of the present invention, examples of which
are 1llustrated in the accompanying drawings.

A bulb 40 used 1n an electrodeless lamp according to the
present 1nvention comprises: an envelope through which the
light can be permeated; and filled material filled in the
envelope for emitting light as being excited by high fre-
quency energy and bufler gas, and the buffer gas comprises
first buffer gas and second bufler gas.

The envelope 1s formed to be a spherical shape or to be a
cylindrical shape, and 1s made of a material having high light
transmittance and low dielectric loss such as quartz gener-
ally.

The filled material 1s a material which 1s able to emait the
light required by the electrodeless lamp, and metal halide
and the like can be used as the filled material. Generally, the
filled material 1s existed as solid status 1n a room
temperature, and existed as gas state having high vapor
pressure at a predetermined temperature.

Ne 1s used as the first buffer gas, and Kr and Xe also can
be used as the first buffer gas. In addition, it 1s desirable that
a partial pressure of the first buffer gas 1s maintained to be
200 torr or less at the room temperature (about 25° C.).

The second buffer gas 1s a different gas from the first
buffer gas. Ar can be used as the second builfer gas, and He,
Ne, Kr, or Xe also can be used as the second buffer gas. Also,
the partial pressure of the second bufler gas 1s maintained to
be lower than 1% of the partial pressure of the first buffer
gas, and 1t 1s desirable that the partial pressure of the second
buffer gas 1s maintained around 1% of the partial pressure of
the first buifer gas.
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Another gas besides the first and second butfer gases may

be additionally mixed in the buifer gas.

Hereinafter, an operation of the bulb in the electrodeless
lamp according to the present invention will be described in
detail as follows.

The microwave 1s generated by the operation of the
microwave generator 10 of the electrodeless lamp shown 1n
FIG. 1, and the generated microwave 1s transmitted to the
resonating device 30 through the waveguide 20. And the

transmitted microwave excites the filled material and the
bufler gas filled 1n the bulb 40 of the electrodeless lamp, and
the plasma 1s formed to emit the light.

On the other hand, in order to form the plasma 1n the bulb
of the electrodeless lamp, the voltage higher than a break-
down voltage should be applied. Therefore, when consider-
ing the energy efficiency, and the re-lighting time of the

clectrodeless lamp, the breakdown voltage for the initial
starting should be lowered, and therefore, the buffer gas is

filled 1in the bulb 40.

In the electrodeless lamp according to the present
invention, and buffer gas in which the first buffer gas and the
second buffer gas are mixed 1s {illed in the bulb 40, and
therefore, the re-ligchting of the electrodeless lamp after
putting out the lamp can be made easy and the re-lighting
time 1s also reduced by the first and second bufler gases.

Table 1 1s showing excitation voltages and 1onization
voltages of 1nert gases to be metastable states.

TABLE 1
He Ne Ar Kr Xe
[onization 24.5 21.5 15.7 14.0 12.1
voltage (V)
Excitation 19.8 16.6 9.9 6.8 8.3
voltage (V) 20.5 16.7 10.5 1.5 9.4

Especially, as shown 1n FIG. 2, according to experiment
that Ne 1s the first buifer gas having the partial pressure
lower than 200 torr at the room temperature (about 25° C.)
and the Ar 1s the second buffer gas having 1% partial
pressure of the first bulfer gas, the starting voltage 1s greatly
lower than that of the bufler gas including Ne only, and the
re-lighting can be made stably 1n a short time.

It 1s because that the excitation voltage 1s around the
lonization voltage of the second buifer gas including the Ar,
and the atom 1n metastable state of Ne 1onizes the atoms of
the second buffer gas effectively, as shown 1n Table 1.

As described above, the starting for forming the plasma
can be made easy by the buffer gas 1n which Ne gas, that is,
the first bufler gas 1s mixed with a very small amount of the
second buffer gas. In addition, the buifer gas 1s easily 1onized
by a small starting voltage, that 1s, a small electric field, then
the gas excites the filled material which emits the light to
form the plasma, and therefore, the re-lighting time can be
reduced.

Also, the bulb of the electrodeless lamp 1s easily started
in case that the buffer gas 1n which Ne and Kr are mixed 1is
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filled 1n the bulb, and the bulb can be started more easily 1n

case that the buffer gas in which Ne and Ar are mixed 1s
filled 1n the bulb, and therefore, the re-lighting time can be
reduced more.

Also, according to the bulb of the electrodeless lamp of
the present invention, the butfer gas including the Ne, Ar, K,
and Xe 1s optimized to make the re-lighting easy and to
reduce the re-lighting time. Therefore, an additional device
1s not needed, the structure of the lamp 1s simple and
generation of additional cost 1s prevented.

Theretfore, according to the bulb for electrodeless lamp of
the present invention, the re-lighting after putting out the
light can be performed easily and the re-lighting time 1s
reduced, and therefore, the convenience of the user 1s
improved and the reliability of electrodeless lamp 1s also
improved.

As the present invention may be embodied 1n several
forms without departing from the spirit or essential charac-
teristics thereof, 1t should also be understood that the above-
described embodiments are not limited by any of the details
of the foregoing description, unless otherwise specified, but
rather should be construed broadly within its spirit and scope
as defined 1n the appended claims, and therefore all changes
and modifications that fall within the metes and bounds of
the claims, or equivalence of such metes and bounds are
therefore intended to be embraced by the appended claims.

What 1s claimed 1s:
1. A bulb for an electrodeless lamp comprising:

an envelope through which the light can be permeated;

a filled material filled 1n the envelope for emitting the light
as being excited by high frequency energy; and

bufler gas, wherein the bufler gas comprises first buffer
gas, and second bufler gas having a partial pressure less
than 1% of the partial pressure of the first buffer gas in
order to reduce a discharging voltage and lighting time.
2. The bulb of claim 1, wherein the first buifer gas and the

second buffer gas are selected respectively from a group
including Ne, Ar, Kr, and Xe.

3. The bulb of claim 1, wherein a partial pressure of the
first buifer gas 1s 200 torr or less.
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4. A bulb for an electrodeless lamp comprising:

an envelope through which the light can be permeated;

a filled material filled 1n the envelope for emitting the light
as being excited by high frequency energy; and

buffer gas, wherein the buffer gas comprises first buifer
gas selected from a group including Ne and Xe, and
second buffer gas including Ar having a partial pressure
less than 1% of the partial pressure of the, first buifer
gas 1 order to reduce a discharging voltage and light-
ing time.

5. The bulb of claim 4, wherein a partial pressure of the

first buffer gas 1s 200 torr or less.

6. An electrodeless lamp comprising:

a microwave generation unit for generating microwave;

a waveguide unit coupled to the microwave generation
unit for transmitting the microwave generated from the
microwave generation unit;

a resonance unit connected to the waveguide unit for
resonating the microwave which is transmitted through
the waveguide; and

a bulb unit disposed in the resonance unit for emitting
light as being excited by the microwave,

wheremn the bulb unit comprises: an envelope through
which the light can be permeated; a filled material filled
in the envelope for emitting the light as being excited
by high frequency energy; and buffer gas, comprising
first bufler gas, and second buffer gas having a partial
pressure less than 1% of the partial pressure of the first
buffer gas 1n order to reduce a discharging voltage and
lighting time.

7. The lamp of claim 6, wherein the first buffer gas and
second buffer gas are selected respectively from a group
including Ne, Ar, Kr, and Xe.

8. The lamp of claim 6, wherein a partial pressure of the
first butfer gas 1s 200 torr or less.

9. The bulb of claim 1, wherein the first buf
and the second buffer gas 1s Ar.

10. The lamp of claim 6, wherein the first buffer gas 1s Ne
and the second bulfer gas 1s Ar.

‘er gas 1s Ne
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